Novel anti-cancer compounds: structure-based discovery of chemical chaperons for p53.
Thermal stability of p53 is crucial in preventing cancer proliferation. Critical mutations which significantly destabilize p53 conformation prevent normal interaction between p53 and DNA and consequently interfere with its inhibitory function against cancer proliferation. The purpose of this study was to discover the small compounds called 'chemical chaperons' that can efficiently stabilize the functional p53 conformation and restore the anti-cancer activity. To search for such compounds, we performed a docking simulation using the AutoDock program and the ZINC database. Simply based on the docking energy, we extracted 70 compounds (GJC1-GJC70) and examined their anti-cancer activity using the MTT assay of the human colon cancer cells, HCT116. We found that two compounds, GJC29 and GJC30, significantly inhibited the proliferation of cancer cells compared to the positive control staurosporine. Interaction between p53 and novel anti-cancer compounds were confirmed using SPR measurements. Intriguingly, in the simulated binding mode, both compounds bind to the pocket in the vicinity of the residue V143, one of the mutation hot-spots in p53. Finally, we injected each compound subcutaneously into the nude mice implanted with HCT116 and found that GJC29 has a strong suppressive effect against cancer proliferation in vivo. In conclusion, p53 is an appropriate target for the rational design of the chemical chaperon for cancer treatment.